G
ary Belovsky and colleagues (2004) are to be commended for their consensus document, "Ten Suggestions to Strengthen the Science of Ecology." Regarding their suggestion 10 ("Ecology as a fundamental science is sometimes seen as distinct from the application of ecology to solve environmental problems"), I would argue that the distinction between fundamental science and the application of ecology to solve wider environmental problems leaves out an emerging field, which, for want of a better term, can be called "real-time ecology." This field in turn has its own implications for both ecological science and problem solving.
Real-time ecology is knowledge emerging out of the involvement of ecologists (broadly writ) in the day-to-day, if not hour-to-hour, operation of our large water and hydropower supplies. The involvement arises primarily out of legislative and regulatory mandates for endangered species and habitat protection. The knowledge is typically in the form of advice to system operators from ecologists and is based on the latter's case-by-case analyses, their recognition and anticipation of patterns perceived in multiple cases, and their localized contingency scenarios for cases that have not yet occurred but might well occur. All these are applied "just in time" for management purposes. The control room operator asks: What do I do now? Do I open that gate and save the manatee or close it and dry out the already endangered habitat? Do I shut down the pump to save the delta smelt but risk breaching urban water standards in the process? Do I bring online an older plant to keep the lights on but increase air pollution at the same time? What do you, the staff scientist, recommend I do now?
It is too easy to defame such involvement as "agency science," for the broader question is this: Is there sound knowledge to be learned from these caseby-case analyses, the recognition and anticipation of patterns, and the contingency scenarios that can be folded back into ecology as a science and the application of that ecology to wider environmental problems? I believe the answer is yes. But such knowledge may require further thinking beyond Belovsky and colleagues' suggestions.
Consider one principal suggestion of the authors: the call for replication in ecological studies. Real-time ecology, as observed in our research (Roe and van Eeten 2002) , is more concerned about equifinality than replication per se. Are there multiple pathways to a given ecological end state? Divergent pathways of ecosystem development, even when initial conditions are similar, have been noted by other ecologists (e.g., Hughes and Dumayne-Peaty 2002). Belovsky and colleagues themselves emphasize the multicausal nature of the world in which ecological studies are undertaken. What we have observed in control rooms and among support staff in water supply and hydropower facilities is a drive to find multiple ways to achieve reliability mandates, including those for protected species and habitats. What need to be "replicated," in brief, are divergent pathways-alternative solutions to realworld problems. Experience shows that ecosystem-based interventions that work this week may not work to meet the reliability mandate in an apparently similar period later. 
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WHAT IF GBIF? J ames Edwards makes a credible, convincing argument for digitization of museum data in "Research and Societal Benefits of the Global Biodiversity Information Facility" (BioScience 54: 485-486). I agree with most of his points, except the characterization of a recent essay by Raven, Wilson, and me (2004) as representing the view of digitization "doubters." None of us doubts the essential role of digitizing data; each of us has advocated such work. Our point was that descriptive taxonomy continues to be neglected, even as digitized tools are developed. With many specimens falsely identified (Meier and Dikow 2004) , most research funds allocated to phylogenetics divorced from classification, and predictions of imminent species extinctions, it is imperative that support be returned to revisionary taxonomy (Wheeler 2004 ).
There are those-Edwards not among them-who do not recognize this crisis in taxonomy and who believe that supporting bioinformatics will address the "taxonomic impediment." This is not so. Substantial (though insufficient) funds have been invested in bioinformatics for more than 20 years, yet the plight of taxonomy has worsened. Such investments, isolated from active taxonomic research, are little more than window dressing. Specimen data degrade unless species hypotheses are continually tested. That is most efficiently done through revisions, monographs, floras, and faunas. A suite of activities is crucial to the future of taxonomy: field inventories, revisions and monographs, and an array of data digitization. Digitization is urgently needed for museum data, specimen images, and descriptive literature. New digital tools for morphology and publication are essential. An international paradigm, following the vision of the National Science Foundation's Planetary Biodiversity Inventories projects, linked with digitization can revolutionize the field. It is not a matter of choosing between digitization projects and taxonomy; it is a matter of doing both.
If the Global Biodiversity Information Facility (GBIF) succeeds, as it must, it will be a cornerstone resource. GBIF is needed desperately and now. If it did not exist by virtue of the vision and leadership of Edwards and others, it would have to be invented. I do not doubt the essentiality and worth of GBIF; I am an unwavering, enthusiastic supporter. I am no less committed to rebuilding the stature, infrastructure, and vibrancy of descriptive taxonomy. Trustworthy knowledge is the goal; descriptive taxonomy, the assurance of reliability, and digital tools, the means. A vision is emerging for a taxonomic cyberinfrastructure-a virtual instrument, observatory, and research environment for taxonomy (www.flmnh.ufl. edu/LINNE/)-driven by scientific questions, built on the strengths of museums and digital connectivity. The big questions of taxonomy are essential to the advancement of science and human welfare, and they are unanswered. GBIF and other digital initiatives have paved the way for this brave new vision of taxonomy, but they will ultimately succeed only to the extent that taxonomy itself does.
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